Comparison of the effects of Salmonella minnesota Re595 lipopolysaccharide, lipid A and monophosphoryl lipid A on nitric oxide, TNF-alpha, and IL-6 induction from RAW 264.7 macrophages.
Lipopolysaccharide (LPS) exhibits a wide variety of bioactivities. Although it was generally proposed that the lipid A component represented the active center responsible for most of the bioactivities of LPS, a variety of lipid A partial structures and analogues were reported to have different properties. Lipopolysaccharide of the Re595 mutant of Salmonella minnesota is lack of O and part of the core polysaccharide (2 keto-3-deoxyoctanate (KDO) left on lipid A). Re595 lipid A (LA) and Re595 monophosphoryl lipid A (MPLA) differ in structure from Re595 LPS by lacking KDO and KDO plus phosphoryl group respectively. Whether these lipid A-common Re595 LPS preparations differed in activities, we investigated their effects on nitric oxide (NO), TNF-alpha, IL-6, and IL-12 induction from murine macrophage cell line RAW 264.7. RAW 264.7 cells (2 x 10(5) cells ml(-1)) were stimulated with these LPS preparations at 1 microg ml(-1) for 48 h. Re595 LPS, Re595 LA and Re595 MPLA significantly induced NO, TNF-alpha and IL-6 production; NO, TNF-alpha and IL-6 inducing capacities were in the order of LPS = LA > MPLA, LPS = LA = MPLA, and LPS = LA > MPLA respectively. However, these preparations did not induce IL-12 production from RAW cells even when stimulated in combination with IFN-gamma (20 U ml(-1)). IFN-gamma itself also induced NO, TNF-alpha and IL-6 production from RAW 264.7 cells. When RAW 264.7 cells were stimulated with IFN-gamma plus any of these preparations, effects were additive and synergistic for NO and IL-6 responses respectively. But TNF-alpha responses of RAW cells against these preparations were almost equal when cultured alone or in combination with IFN-gamma. Pre-treatment of RAW cells either with LPS, LA or MPLA at low concentration (0.1 microg ml(-1)) for 60 min before pulsing with IFN-gamma (20 IU ml(-1)) plus LPS (1 microg ml(-1)) for an additional 48 h, significantly (P < 0.01) decreased NO response. Although to a lesser extent, TNF-alpha and IL-6 responses were also decreased. Complete inhibition of NO inducing effect of these LPS preparations was achieved with polymyxin B at 40 microg ml(-1). But the concentration of polymyxin B to get a significant (P < 0.05) inhibitory effect on LPS was four times higher than that for LA or MPLA. Unexpectedly, polymyxin B also inhibited INF-gamma-induced NO production from RAW cells in a dose-dependent fashion. These findings suggested that effect of LPS was dependent, at least in part, on both the LPS polysaccharide chain length and the hydrophilic portion of LPS. In addition, not only LPS but also LA and MPLA exert either enhancing or suppressive effects, depending on their concentrations and the timing of their addition with respect to co-stimulators.